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project facts 

Duration:   01/10/2011 – 30/09/2013 (24 months) 
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presentation content  

Content of the presentation 
 

1. main project objectives (reminder) 

2. progress report on research method 

3. results of the literature review 

4. works carried out (model and software development, workshops) 

5. next steps 
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main objectives 

Development of two tools for quality management 
 

1. procedures and software tools will be developed to measure and 
estimate online the quality of incoming traffic data on freeways 
(for control centres) 

 

2. furthermore a comparable service – offline – will be developed for 
urban traffic data (for cities and transport authorities) 
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The research method includes the following steps 
 

• state-of-the art analysis 
 

• development of the strategy for data evaluation 
 

• development of algorithms and logic enquiries 
 

• tests with historical data 
 

• software development (applications, architecture) 
 

• field tests 
 

• analysis of test results 

progress report 

ongoing 

not yet started 
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results literature review 

Results literature review 
 

• objective: input of existing data quality evaluation for QUATRA 

• technical approaches (check of specific data features) 

• traffic engineering approaches (traffic flow fundamentals) 

• guidelines and standard procedures (specifications) 

• standardised systems and tools (developed/used at present) 

 

• several interesting approaches identified 

• integration of tests and methods depends on available data (levels) 

• details included in development of indicators and criteria 
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works carried out 

Works carried out 

 

• development of the strategy for data evaluation  

• definition of indicators and criteria 

• finalisation of test sections and data sources (freeways) 

• workshops with road authorities 

• development of statistical and logic procedures 

• development of the software platform (until 06/2013) 

• selection of use cases for the freeway tool 
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strategy 

Strategy for data evaluation 

 

• combination of indicators and statistical model 

  (Local/Global/Plausibility indicators) 

• identification of “incidents” 

• substitution of erroneous data based on historic traffic data 
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indicators and criteria 

Selection of indicators and criteria 

 

• two stage process 

• first stage: project partners evaluated results of literature review 
separately 

• second stage: interpretations and findings of both partners were 
shared and discussed 

• definition of joined approach for definition of quality checks and 
model development 
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Example 

Description, sources and suitability 

indicators and criteria 



11 

test sections 

Test sections on freeways 
 

• Austria: sections on S 1, A 12 

• Germany: sections on A 8, A 9, A 99 

• Switzerland: no test sections 

Test sections in urban areas 
 

• Austria: Vienna 

• Germany: Bremen 
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test sections 

Workshops with authorities 
 

• Toll system data could be used for evaluation purposes 

• Check and substitution of speed data vital for traffic guidance 

• User friendliness of the product very important 

• Automated expert system could provide major benefit 

• Labelling of erroneous data for statistics very important  

 (also in case of road works, accidents…) 

• Online focus very important 

• Interface for road works database would be benefical 
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model development 

Local indicators 

 

• Missing data: number or ratio of missing data sets 
• Failure messages : number or ratio of data sets with failure 

message “255” generated by the detector itself 
 
Global indicators 
 
• Conservation of flow: ratio of number of vehicles at neighbouring 

measurement cross sections under consideration of inflow and 
outflow at ramps (different vehicle categories) 
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model development 

Plausibility indicators 

 

• M1: QKfz = 0    (QLkw = 0  UND  QPkw = 0) 

• M2: QKfz – QLkw = 0    (QPkw = 0  UND  VPkw = 255) 

• M3: QLkw = 0    VLkw = 255 

• M4: QPkw = 0    VPkw = 255 

• M5: QKfz  QLkw 

• M6: QKfz – QLkw > 0    0 < VPkw 

• M7: QKfz > 0    0 < VKfz 

• M8: QLkw > 0    0 < VLkw 

• M9: 0 < t < T 

• M10: QKfz = 0    0 < VGrenz,Kfz(t) = VGrenz,Kfz(t-T) 
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model development 

Plausibility indicators 

 

• M11:  VKfz > VGrenz    B < Bgrenz 

• M12:  QKfz,min  QKfz  QKfz,max 

• M13:  QPkw,min  QPkw  QPkw,max 

• M14:  QLkw,min  QLkw  QLkw,max 

• M15:  VKfz,min  VKfz  VKfz,max 

• M16:  VLkw,min  VLkw  VLkw,max 

• M17:  VPkw,min  VPkw  VPkw,max 

• M18:  VGrenz,Kfz,min  VGrenz,Kfz  VGrenz,Kfz,max 

• M19:  Bmin  B  Bmax 

• M20:  VPkw,links > VPkw,rechts 

• M21:  VAusfahrt < VAusfahrt,grenz 

• M22:  QLkw,rechts > QLkw,links 
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model development 

Statistical model 

 

• In order to decide whether detector measurements are likely to be 
faulty a general regression model is developed 

• Statistical information of historical data is generated and used 

• Prediction intervals are generated  

• Value prediction based on linear combination of independent 
variables of the data set 

• Optional: pre-imputation of missing values for both the dependent 
variable as well as independent variables 
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model development 

Statistical model – data analysis 

source: nast consulting 
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model development 

Statistical model – data analysis 

source: nast consulting 
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model development 

Statistical model – example for input data 

• log(tNetto): logarithm of variable net time gap  
 (mean net gap between vehicles measured in 1/10 seconds) 
• classV A: indicator of traffic volume defined as ranges 
• Weekday and hours: factor variable specifying weekday  
 (monday to sunday) 
• vPKW: mean velocity of cars  
• lane: indicator of lane 
• sector: indicator of sector 
• Ist: information provided by overhead displays 
 (hazard, queuing, pollution, speed restrictions) 

Example for enquiry code definition 
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model development 

Statistical model 

Source: 

Hutcheson, G. D. (2011)  

Ordinary Least-Squares Regression 

In L. Moutinho and G. D. Hutcheson  

The SAGE Dictionary of Quantitative 

Management Research  

Pages 224-228. 
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model development 

Statistical model - identification of detector failure 

 
• observed and collected values of number of vehicles for a given 
 time interval at a specific lane on a given sector as well as the 

predicted number of vehicles for the exactly same time, lane and 
sector are available 
 

• Identification of detector failure based on two assumptions 
 1) the observed (measured) number of vehicles must lie within its 

 corresponding prediction interval given by the results of the 
 regression model 

 2) the observed (measured) number of vehicles must lie within 
 the range of the 2.5% and 97.5% percentile (normal range) of 
 the distribution of number of vehicles for a given sector, lane, 
 hour and hour of the day based on historical information 
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model development 

Statistical model - additional features 

 
• Additional check of robust measures of location and deviance: 

median values, robust measurement of dispersion for specific 
sector, lane and hour of the day 
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software development 

Software Development - basic functionalities 

 

• Daily calculation of quality indicators for all relevant detection sites 

• Clear visualisation of quality indicators 

• Plot of tables and diagrams 

• Labelling of erroneous data in accordance to defined thresholds 

• Functions of the user interface 

• Selection of locations (freeway, chainage, lane, detector) 

• Time section 

• Visualisation of the road sections (no. of lanes, ramps, detector 
location) 



24 

software development 

Basic functionalities 

 

• Visualisation and export of indicators, tables und diagrams 

• Dynamic window management (online tool) 

• Selection of visualised indicators 

• Display of thresholds 

• Display of calculation parameters 

• Diagram configuration 

• Print, export, help, program settings 



25 

Location selection 

software development 
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Time selection 

comfortable calendar selection 

software development 



27 

software development 

Indicators 

Indicator visualisation 

Visualisation of road section 
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thresholds 

software development 

Indicators 

Identification of threshold exceedings 
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software development 

Indicators 

link of  
information 
on graph  
and tables 



30 

software development 

Indicators 



31 

Indicators 

software development 
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next steps 

Next steps 

 

• Further testing of algorithms and indicators 

• Further software development 

• Intensive networking with Urban Road Authorities 

• Comparison of error detection of QUATRA and existing systems 
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expected results 

Expected results 
 

QUATRA should be able to be used by various telematic operators to 
offer user friendly data check services with the required quality.  

 

- quality management tools for the assessment of traffic data on  
  freeways and in urban environments 

- software which is able to import and use different kinds of data  
 streams and formats 

- the software will inform operators about the quality standard by e.g. 
 issuing automated reports 
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Thank you for your attention 
 
Daniel Elias 
Tel: +43 1 523 47 33-28 
elias@nast.at 
www.nast.at  
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appendix 

Appendix 

nast consulting ZT GmbH/Transver GmbH 
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model development 

Statistical model 
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WP 1 –  

Project Management  

 

1.1 Kick Off Meeting  

Steering Committee 

 

 

1.2 project structure plan  

with project budget  

and timetables 

 

 

1.5. finalisation 

 

 

1.3 Meetings with Road  

Authorities  

 

1.4. coordination meetings 

 

WP 2 –  

state-of-the-art analysis 

 

2.1 literature review of  

data quality  

for detectors on freeways 

 

 

WP 3 –  

Model Development 

 

3.2 define indicators  

specific for freeways 

 

3.3 define indicators  

specific for urban networks 

 

3.5. development urban  

service model 

 

 

3.4 development  

freeway model 

 

WP 4 – Software  

Development 

 

WP 5 –  

field trial 

 

WP 6 –  

Evaluation 

 

4.1 define a software system  

and service 

 

4.2 development  

online-freeway tool 

 

4.2 development  

urban - offline tool 

 

5.1 first test 

 

5.2 adaption and analysis 

 

5.3 second test 

 

6.1 evaluation and 

 business concept 

 

2.2 literature review of  

data quality for detectors  

in urban environment 

 

 

3.1 define general  

indicators and criteria 

project structure plan 

finished 
 

ongoing 
 

not started 
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indicators and criteria 
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indicators and criteria 
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indicators and criteria 


